This paper relies on accounting-based measures of country risk to investigate U.S. global banks' exposure to foreign country risk over the 2017 fiscal year as measured by the sum of cross-border risk, foreign office risk, and derivative risk claims. We achieve this using panel linear modeling methods with country level heterogeneity and time fixed effects, along with a constructed panel data of 284 observations on 71 countries distributed across 6 world regional blocks, and observed over 4 consecutive quarters starting from 4th quarter 2016 and ending with 3rd quarter 2017.
Introduction
Walter Bagehot, a renowned nineteenth-century economist, once stated that "the characteristic danger of great nations is that they may at last fail from not comprehending the great institutions they have created " (Houpt, 1999) . In recent years banks have become so large and more complex, offering multiple services and products through operations spanning the globe, that it is sometimes challenging to identify on which side of banks' balance sheets vulnerabilities might emerge, or assess how vulnerabilities in one part of the financial system might affect other parts (Auer et al., 2017; Baskaya et al., 2017; Bonfim et al., 2017; Caccavaio et al., 2017; Hills et al., 2017) . The great financial crisis of 2008 revealed major shortcomings in focusing global banks' risk management efforts at the country level and neglecting sectors, thereby pointing out critical gaps in the available data for monitoring and responding to financial risks to economic stability (Cetorelli and Goldberg, 2009; Sedunov, 2016) . As a response, in 2012 the Committee on the Global Financial System (CGFS), the agency overseeing the Bank of International Settlement (BIS) approved a set of enhancements to the International banking Statistics (IBS) in order to fill the observed data gaps (Avdjiev et al., 2015) . The two major enhancements made were the expansion of banks' balance sheets coverage to include their domestic positions and international activities; and also to provide more information about the sectors of banks' counterparties and banks' exposures (Kharroubi and Kohlscheen, 2017) . This was done within mind that even when vulnerabilities are not quite apparent through a country's macro-economic indicators, weaknesses in particular sectors can still be transmitted globally through cross-border bank exposures and have wider consequences for financial stability (Grilli et al., 2014; Jang, 2017; Lee, 2017; Spiegel, 2010, 2011) .
In the United States, the Federal Financial Institutions Examination Council (FFIEC) is the formal inter-agency body empowered to prescribe uniform principles, standards, and report forms for the federal examination of financial institutions by the Board of Governors of the Federal Reserve System (FRB), and to make recommendations to promote uniformity in the supervision of financial institutions. The FFIEC collects data similar to the BIS, through its FFIEC 009 and FFIEC 009a reports 1 . The reports provide quarterly data on non-U.S. exposures of United
States banking institutions, where claims on an ultimate-risk basis for a given country exceed one percent of the U.S. banks' total assets or 20 percent of its total capital, whichever is less.
A major purpose of collecting this data is to identify country risk, that is the potential for a claim on a foreign counterparty held by a U.S. bank to become impaired or eventually subject to losses (Palmer, 2000) .Given the levels of market volatility observed in most countries during the financial crises (Aoki and Nikolov, 2015; Boissay et al., 2016; Gregory, 2010) , attention to claims on foreign counterparties provides the opportunity to better shield the U.S. financial system against external shocks (Lee, 2017; Niepmann and Schmidt-Eisenlohr, 2017) . IBS latest report on global banks' activities shows a growth in International banks' claims in the first quarter of 2017 (Kharroubi and Kohlscheen, 2017) . This growth led by a 2. Providing an answer to the above question allows U.S. banking organizations and banking system's supervisors to identify the sectors with significant contributions to U.S. financial market volatility. Foreign sectors identified as having elevated marginal contributions to foreign country risk can receive greater scrutiny to understand the nature and reasons of the elevated risk, but also the potential system wide consequences of those risks (Cetorelli and Goldberg, 2011) . Doing so allows for the device of preventive measures for better risk management, and financial stability.
In general, the interaction of supply and demand of foreign capital in international financial markets determine foreign borrowing (Imbierowicz and Rauch, 2014; Rose and Spiegel, 2010) , and thus banks' claims on foreign counterparties. Understanding supply and demand behavior in international financial markets is therefore important to understanding the factors that contribute to U.S. banks claims on foreign counterparties (Cetorelli and Goldberg, 2011) .
To achieve this we assume that in the price/quantity plane, U.S. global banks determine a supply curve for each country which reflects banks' perception of the country's creditworthiness and reputation. The foreign country will also determine its demand curve in the same price/quantity plane, with the interaction of the two curves generating the equilibrium amount of foreign borrowing (and thus U.S. claims), and the interest rate.
Assuming that each borrowing country is a price taker in the international financial market, and also that U.S. global banks can supply as much funds as demanded by foreign counterparties at the prevailing market interest given a minimum level of creditworthiness and reputation (Claessens, 2006), then we can examine foreign counterparties' behavior in determining their demand for loanable funds, and the resulting foreign claims by U.S. banks (Bruno and Shin, 2014) . As such, in what follows, we first describe in section 2 the sources of U.S. banks' claims on foreign counterparties, and foreign country risk. Next, in section 3 we describe the willingness to repay of foreign counterparties. In section 4 we discuss the empirical strategy including data, variables description, and econometric specification. In section 5 we present and discuss the results, while section 6 concludes the analysis.
Foreign Country Risk and Sources of U.S. Banks Financial Claims
The aim of this section is to provide a theoretical basis for U.S. banking institutions' financial claims on foreign counterparties, so as to understand the banks' vulnerability to different foreign sectors. Although several models have been used to describe default risk in the literature (Creal et al., 2014; Clerc et al., 2015; Koopman et al., 2012) , In this paper we'll rely on the "development cycle hypothesis", and assume that U.S. banking institutions' claims are the result of prior financial resource demand (borrowing) by foreign counterparties (financial capital consumers) Mckinnon (2010) . Excess demand for financial resources before U.S. banks leads to foreign debt accumulation and increase in U.S. banks' claims . We further assume that the demand for foreign debt before U.S. banks is divided into (i) government sector demand (leading to public sector claims), and (ii) private sector demand by banks and non-bank financial institutions (leading to "banking sector claims" and "non-bank financial sector claims"). Since most borrowing countries have relatively little domestic savings, and very limited domestic capital markets (Aretz and Pope, 2013) , their public and private sectors may resort to international financial markets in order to meet national required investments, and shelter domestic consumption from income fluctuations (Herrero and Peria, 2007) .
Sources of Public Sector Claims
Foreign government sector's demand for financial resources before U.S. global banks generates the public sector claims reported to the U.S. Federal Financial Institutions Examination Council (FFIEC), using the FFIEC 009 and FFIEC 009a reports. Following Theil (1965) optimal decision rule for government, we assume that a foreign government is able to accomplish its primary objective of remaining in office if it is able to achieve three major sub-objectives: (i) increase national income, (ii) increase domestic government spending, and (iii) improve the economy's business-friendly environment for foreign investment. The last objective can also be seen as embodied in the first two, such that the government is seen as faced with a quadratic preference function θ(.), and two sets of linearly related variables: X -the controlled variables affecting government preference levels (namely economic growth, and government expenditure), and Y -the non-controlled variables (representing foreign financial resources from U.S. banks and others, and the country's exchange rate with the U.S. dollar).
The government's problem is therefore that of maximizing the quadratic preference function θ(X, Y ) subject to a set of linear constraints linking controlled and non-controlled variables Y = RX + S. Where R is an n × m matrix of fixed elements describing the multiplicative structure of the constraints, and S is an n×1 vector of stochastic variables. Assuming all regularity conditions, Theil (1965) shows that resolving the government's problem yields the following optimal condition:
where X 0 is a maximum as long as
with X 0 representing the optimal levels of the control variables, K an n × m symmetric matrix, and k is an n × 1 vector. We get the optimal levels of the non-controlled variables (such as the foreign financial resources from U.S. banks) Y 0 using the linear constraints Y = RX + S. These optimal governmental choices also generate U.S. banks' public sector claims on foreign countries.
Sources of Private Sector (Banking sector and Non-Bank Financial Sector) Claims
Foreign private sector demand for financial resources before U.S. banking institutions generate both, foreign banking sector claims and non-bank financial sector claims reported by banks in the FFIEC 009 and FFIEC 009a reports. Since foreign private sectors demand capital supplied by U.S. banks to finance investment projects (Herrmann and Mihaljek, 2013) , we resort to the asset demand literature (Mckinnon, 2010) to discuss private sector's financial resource demand and resulting U.S. banks claims (Bruno and Shin, 2014) .
We assume that foreign banks and non-bank financial institutions plan activities for n periods in the future, depending on the state of technology and on input and output prices. At each point in time, they have three sources of returns: profits from output sales, and returns from two portfolios: financial and real assets (Elton and Gruber, 1997) . In the foreign private sectors' optimal financial portfolio, borrowed U.S. financial resources represent one asset (with negative returns) among others. To determine their optimal financial portfolios, foreign banks and nonbank financial institutions maximize total returns subject to total wealth (Klein and Bawa, 1976) .
Assuming further that banks are homogeneous, and so are non-bank financial institutions, and also risk averse, then we can aggregate single foreign counterparty banks' demand to establish a foreign banking sector demand for U.S. borrowing, and similarly, aggregate single foreign counterparty non-banks' financial institutions demand to establish a foreign non-bank financial sector demand for U.S. borrowing (Herrero and Peria, 2007) . These two types of demands therefore generate the banking sector claims, and non-bank financial sector claims reported by U.S. global banks in FFIEC 009 and FFIEC 009a reports.
Inter-related Public, and Private (Banking and Non-Bank Financial Institutions) Sectors
Although foreign public sector, banking sector, and non-bank financial sector have distinctive demand functions, they are in fact inter-related. This leads to inter-related sectoral claims by U.S.
banking institutions. Indeed foreign private sector's demand, and supply of U.S. banks is strongly affected by foreign public sector's behavior and reputation in international capital markets. When foreign public sector is able to access the international financial capital market, international creditors including U.S. banks will be encouraged to deal with the foreign private sector, with or without public sector guarantee. Similarly, foreign banks and non-bank financial institutions are able to access sources of funds not normally open to public sector borrowing, giving the foreign country a cost advantage and a potential to increase its total borrowing if needed.
In addition, when foreign public sector acquire new contract before international creditors including U.S. global banks, the foreign private sector may view this new capital inflow as possible opportunities for private investment. For example when the funds are used to finance new public infrastructure projects, private sector banks and non-bank financial institutions may anticipate higher rate of economic growth, and in turn more private investment opportunities. Therefore all three sectors (public, banking, non-bank financial institutions) have to be combine in the estimation of a foreign country's demand for international financial resources. And in analyzing claims and overall foreign country risk, one needs to consider the dynamics between these 3 sectors.
Central to our understanding of credit relations between foreign countries and U.S. banking institutions is identifying the incentives for foreign counterparties to repay, and for U.S. global banks to continue supplying capital. To the extent that foreign counterparties can take actions to increase the likelihood of loan repayment, they will be better off, since doing so will increase U.S. banking institutions' willingness to lend. Similarly, to the extent that U.S. global banks can take actions to increase the likelihood that they will continue to renew their loans, foreign counterparties may be more willing to borrow and repay.
Willingness to repay of Foreign Counterparties
Following Eaton et al. (1991) exposition's in "the pure theory of country risk", we first focus on the behavior of foreign counterparties, and then we turn our attention to U.S. banking institutions.
We do so with in mind that a foreign counterparty's willingness to pay depends on his beliefs about (i) U.S. creditor bank's resolve to penalize a recalcitrant counterparty, and (ii) U.S. creditor bank's willingness to lend in the future.
The general structure of the model with penalties
This model assumes two-periods where the foreign counterparty contracts an amount of debt D before a U.S. bank in the first period, with an obligation to repay r(D) in the second period.
The model ends after the second period, so that there are no further considerations that affect the participants. Let the event "the debt is repaid" be indexed by "1", and its complement event, "the debt is not repaid-default" be indexed by "0". If the foreign counterparty does not discharge this obligation, the U.S. creditor bank levies a penaltyP expressed in the same unit as r(D). Therefore the foreign counterparty's welfare is a function U [D, x] which increases with the amount of debt, D, and decreases in the obligation imposed by the loan, x, with:
The foreign counterparty who defaults in the second period receives a total utility of:
while his utility in case of debt servicing as agreed is:
The counterparty then chooses to service the debt as long as:
This utility comparison is at the heart of the willingness-to-repay approach. Under the assumption that U.S. banks are competitive and face an opportunity cost of idled funds i, the amount of the repayment they require is:
Substituting equations 3, 4, 5 and 7 into 6 implies that repayment occurs when:
As long as U.S. creditor banks understand the foreign counterparty's situation, the following central conclusions can be stipulated:
• Foreign counterparties may be credit constrained. If the counterparty wishes to borrow a little more thanP /(1 + i) at rate i, he can't. Conversely, the counterparty needs not wish to borrow as much as he can.
• There is never any inconsistency between the state of nature, and a debt contract that says the counterparty must repaid with interest at rate i.
• There is never an incentive to impose penalties
• If the foreign counterparty wants to borrow more, he benefits from an increase in the penaltȳ P .
• If there is no penalty, one observes no lending by U.S. creditor banks rather than a series of debt contract violations.
The above conclusions of the general model with penalties, suggest that willingness-to-repay is a theory of rationing, rather than one of lender losses. However, it can be used as a mechanism to organize other formulations of the willingness-to-pay approach. For example one modification that changes the fourth conclusion on the welfare effects of increased penalties, while leaving the other conclusions unchanged, is the assumption of large debtor country. In fact, if the foreign counterparty is large, or if we consider simultaneous increases in the penalties applied to a large number of counterparties, then increasingP may raise the world interest rate to the counterparty's disadvantage. In the extreme, if the financial resources available to U.S. creditor banks are fixed, an increase inP raises i without affecting D.
The general structure of the model under Uncertainty
In this extension of the initial model, we introduce risk and assume that the penalty in case of default depends on the state of nature, s, such that
The utility of a foreign defaulting counterparty is:
while this utility in case the loan is serviced as agreed is:
With the argument s indicating that utility may depend on the state of nature in other ways than just through the default penalty P . The amount of the payment r(D), does not depend however on the state of nature. The counterparty chooses to service the loan in all states s in the state space S as long as:
otherwise, that is for all s in the complement space S the counterparty will choose to default.
The foreign counterparty's expected utility is therefore given by:
Where f (s) is the probability of state s. If U.S. creditors banks are competitive and face an opportunity cost of idled funds i, the amount of the repayment they require is:
with probability of repayment given as:
In this formulation, the presence of uncertainty implies that foreign counterparties may default on their loan agreement, and that U.S. banks may also impose penalties. An increase in the penalty need not increase the foreign counterparty's expected utility. Although such increase will tend to raise the amount lent to the counterparty's benefit; in those states where the foreign country defaults, it may be worse off doing so.
Conversely however, uncertainty need not imply that the probability of repayment π < 1, if the repayment schedule can also be made contingent on the state of nature, s. In which case, the state contingent repayment, r(D, s), is chosen so that U 1 ≥ U 0 ∀ s. In this formulation, U.S.
creditor banks cannot revise the contractual interest rate upward, unless the foreign counterparty violates the contract. The contractually specified payment must therefore be the maximum of the payments in all possible states, r + (D) = max s r(D, s). In the terminology of Grossman and Van Huyck (1988) , a default could be considered excusable for any state s with r(D, s) < r + , such that penalties are only levied in case the foreign counterparty pays less than r(D, s), not less than r + .
Empirical Strategy
This section first presents the sources of the data used in the empirical analysis, then describes next the different risk ratios constructed as accounting-based measures of risk, and used as dependent variables. This is followed by a description of the three constructed independent variables characterizing the sectoral risk claims. Finally the last part of this section describes the econometric specification and model identification strategy.
Data
The empirical analysis is based on Data from the 2017 Country Exposure Lending Survey (CELS), collected by the U.S. Federal Financial Institutions Examination Council (FFIEC) using two reports, the FFIEC 009 and the FFIEC 009a. The CELS provides quarterly data on non-U.S. In order to describe U.S. banking organizations' sensitivity to global risk exposure, we compile the claims data into a panel of quarterly data on 71 countries observed over four quarters starting from the last quarter of 2016, and ending with the 3rd quarter of 2017. We then derive accountingbased measures of foreign risk, using cross-border risk claims, foreign-office risk claims, and claims from derivative products on an ultimate-risks basis 6 . For a given country, country risk claims measure the exposure of reporting U.S. banks to an event that might severely limit the ability of borrowers in that country to repay their debt.
Dependent variables
Since country risk claims are the sum of cross-border claims, foreign-office claims and claims on derivative products, we construct the following three accounting-based measures of risk ratios to represent our dependent variables:
Cross-border risk ratio (CrxBordRR), defined as
Cross Border Claims T otal Country Risk Claims * 100 2. Foreign Office risk ratio (ForeignOfficRR) defined as F oreign Of f ice Claims T otal Country Risk Claims * 100
Derivative risk ratio (DerivativRR) defined as
Derivative P roducts Claims T otal Country Risk Claims * 100 5 with the following exception: (i) Trading assets and trading liabilities in the same exact security may be reported on a net basis, also referred to as "CUSIP netting." (ii) Positive fair values of derivative contracts may be offset against negative fair values if, and only if, the transactions were executed with the same counter-party under a legally enforceable master netting agreement.
6 that is, by country of guarantor after applying adjustments for guarantees or eligible collateral. Eligible collateral is collateral that is (a) liquid and readily-realizable, and (b) realizable outside of the country of residence of the borrower. Eligible collateral includes cash and investment grade debt or marketable equity securities
Independent variables
As discussed in the theory section above, foreign risk claims are the result of foreign public sector demand, foreign banking sector demand and foreign non-bank financial sector demand of capital before U.S. global banks. Therefore we construct our main explanatory (independent) variables as:
Ratio of Public Sector Claims (PbSctRR) =
T otal ultimate claims on public sector T otal Country Risk Claims * 100
Ratio of Banking Sector Claims (BkSctRR) =
T otal ultimate claims on banking sector T otal Country Risk Claims * 100 3. Ratio of non-bank financial sector claims (NBkFinSctRR) which is defined as = T otal ultimate claims on non−bank f inancial sector T otal Country Risk Claims * 100
Econometric Specification
Given the nature of the data, we rely on panel linear modeling methods, and define for all i = 1, . . . , 71; t = 0, 1, 2, 3; and j = 1, 2, 3 y itj = β 2j P bSctRR it + β 1j BkSctRR it + β 3j N BkF inSctRR it + α 1j t 1 + α 2j t 2 + α 3j t 3 + itj (16) where:
• y itj is the observed risk ratio type j in quarter t for country i,
• P bSctRR it is the public sector financial risk ratio in quarter t for country i,
• BkSctRR it is the banking sector risk ratio in quarter t for country i,
• N BkF inSctRR it is the non-banking sector financial risk ratio in quarter t for country i,
• α tj for t = 1, 2, 3 represent the time dummy variables for the first 3 quarters of 2017,
• itj is the idiosyncratic term in the observed risk ratio j in quarter t for country i we use two identification strategies to uncover the values of the coefficients in the linear model 16.
The first one is based on the pooled OLS estimator which assumes no significant cross sectional nor temporal effects, and the second estimation strategy is based on the panel fixed effects estimator. Both estimators are implemented using the "plm" function (Croissant et al., 2008) in the R statistical package (R Core Team, 2017) .
Results and Discussion
This section presents both, the descriptive and econometric results. We first start with pair-wise
Pearson's correlation tests of interrelated sectors and risks, then we move to discuss U.S. banks regional and quarterly risk exposures by foreign sector. Followed by a discussion of aggregate regional and aggregate quarterly heterogeneities in U.S. banks' risk exposure. Then, we discuss the poolability test to decide between the pooled ordinary least squares (OLS) estimator and the panel fixed effects estimator. Finally, we proceed to present the results of the model chosen by the poolability test as the most adequate for our data.
Descriptive statistics
The descriptive results are shown in risk, foreign office risk, and derivatives risk) from the above six world regions are decomposed by sector (foreign public sector, foreign banking sector, and foreign non-bank financial sector).
Aggregate regional heterogeneities in U.S. global banks' exposure to risk are presented in figures (2), (3), and (4) respectively for cross border risk, foreign office risk, and derivative risk.
Focusing on cross border risk exposure, the results in figure (2) show major regional heterogeneities. In fact, we note that U.S. global banks' lowest risk exposure comes from counterparties in the Eastern European region at 47% (with 32 observations), followed by those in the Asia Pacific region at 53% (with 56 observations), then the African region at 55% (with 32 observations). Conversely, the highest exposure to banks' cross border risk comes from counterparties in the non-G10
developed countries at 79% (with 56 observations), followed by those in the Latin American region at 68%(with 64 observations), and finally by those in the G-10 and Luxembourg at 63% (with 44 observations).
Moving on to foreign office risk exposure, the results shown in figure (3) also suggest major regional heterogeneities. The lowest foreign counterparty contributors to U.S. global banks' exposure to foreign office risk come from the non G-10 developing countries at 16% (with 56 observations), followed by those from the G-10 and Luxembourg at 24% (with 44 observations), then from those in Latin America at 29% ( with 64 observations). Conversely, the highest contributors to banks' exposure to foreign office risk come from the Eastern Europe region at 51% (with 32 observations), followed by those in the Asia Pacific region at 42%(with 56 observations), and finally counterparties in the African region at 41% (with 32 observations).
Finally turning our attention to derivative risk exposure, the results in figure (4) suggest major regional heterogeneities as well. In fact, it can be noted that banks' lowest derivative risk exposure come from counterparties in the Eastern European region at below 2% (with 32 observations), followed by those in the African region at slightly above 2% (with 32 observations), then from those in the Asia Pacific region at below 4% (with 56 observations). The highest counterparty contributors to derivative risk come from the G-10 and Luxembourg at nearly 10%
(with 44 observations) followed by those from non G-10 developed countries at around 7% (with 56 observations), and finally from Latin American countries at below 4% (with 64 observations).
Aggregate quarterly heterogeneity in U.S. global banks' risk exposure
Aggregate quarterly heterogeneities in U.S. global banks' exposure to risk are presented in figures (5), (6), and (7) respectively for cross border risk, foreign office risk, and derivative risk.
Focusing on cross border risk exposure, the results in figure (5) Finally turning our attention to derivative risk exposure, the results in figure (7) suggest relatively more quarterly heterogeneities than the previous two cases. starting 4th quarter 2016 at an average derivative risk level of about 5.5% (with 71 countries), we observe a one percentage point decrease to 4.5% in the 1st quarter 2017, followed by a slight increase to 4.75% in 2nd quarter 2017, and ending with a decrease to 4.25% in the 3rd quarter of 2017. These results indicate that overall, over the course of 2017, U.S. banks' derivative risk exposure decreased by 1.25 percentage point from 5.5% to 4.25%.
Poolability Tests
The poolability test is performed to compare the performance of the pooled OLS regression model with the within fixed effect regression model, so as to decide which model is best suited. The question that this test attempts to answer is: Can we assume that there is neither significant cross sectional nor significant quarterly effects, and pool the data and run OLS regression model with constant intercept, and slope coefficients for banking sector risk ratio (BkSctRR), public sector risk ratio (PbSctRR), and non-bank financial sector risk ratio (NBkFinSctRR), across countries and quarters ?
Compared to the fixed effect model, the pooled regression model is a restricted model, that imposes a common intercept on all countries across quarters such that: α 0j = α 1j = α 2j = α 3j for all j = 1, 2, 3. Therefore we implement a restricted F test given by: • k = the number of parameters in the unrestricted regression
• n = N T = the total number of observations We implement the above described test in the R statistical package (R Core Team, 2017) using the "PFtest" function in the library "plm" (Croissant et al., 2008) . The results are summarized in the last rows of tables (3), (4), and (5) Together, the three poolability test results suggest that we cannot assume there is neither significant cross sectional nor significant quarterly effects, and pool the data and run OLS regression model with constant intercept, and slope coefficients across countries and quarters, for banking sector risk ratio (BkSctRR), public sector risk ratio (PbSctRR), and non-bank financial sector risk ratio (NBkFinSctRR).
Panel Fixed effects Model Results
The results of the panel linear model with country level heterogeneity and time fixed effects are presented in the second columns of tables (3), (4), and (5) respectively for cross border risk, foreign office risk, and derivative risk.
Starting with the results of the cross border risk model, column two of quarters of 2017 are respectively 0.82% and 1.00% lower than the initial derivative risk exposure in 4th quarter 2016.
Conclusions
The aim of this paper was to use the latest data on U.S. global banks' claims on foreign counterparties, to not only assess banks' exposure to foreign country risk as measured by the sum of cross border risk, foreign office risk, and foreign derivative risk; but also to get a clear picture of the various foreign sectors with significant treat to U.S. banks' stability. To achieve this goal, we used quarterly collected data from the 2017 U.S. country exposure survey, collected by the Federal Financial Institutions Examination Council (FFIEC) using two reports, the FFIEC 009 and the FFIEC 009a. This data was then used to investigate global banks' vulnerabilities to counterparties' from foreign public sector, banking sector, and non-bank financial sector through a series of graphical and numerical risk analysis.
The results showed that on average, over the four quarters beginning 4th quarter 2016 to 3rd quarter 2017, a 1% increase in foreign banking sector claims significantly increased U.S. global banks cross border risk exposure by 0.34%, while reducing their derivative risk exposure by 0.22%, but had no significant impact on foreign office risk exposure. Similar results were observed with public sector claims which significantly increased U.S. global banks exposure to cross border risk by 0.21%, while reducing derivative risk exposure by 0.19%. Conversely however, non-bank financial sector claims were found to have no significant affect on cross-border risk exposure, but significantly reduced foreign office risk exposure by 0.09%, while increasing derivative risk exposure by 0.06%. 
